The POU factor Ventral veins lacking regulates ecdysone and juvenile hormone biosynthesis during development and reproduction of the milkweed bug, Oncopeltus fasciatus.
Recent studies have demonstrated endocrine roles for the POU domain transcription factor Ventral veins lacking (Vvl) during larval development of holometabolous insects - insects that undergo complete metamorphosis. In this study, the role of Vvl was examined in the milkweed bug, Oncopeltus fasciatus, a hemimetabolous insect. In the embryos, vvl was found to be expressed in the presumptive prothoracic glands. When vvl expression was knocked down using RNA interference (RNAi), embryos arrested their development after dorsal closure. Vvl double-stranded RNA (dsRNA)-injected nymphs failed to molt and had reduced expression of the ecdysone response gene, hormone receptor 3 (HR3), the ecdysone biosynthesis genes, disembodied and spook, and the juvenile hormone (JH) response gene, Krüppel homolog 1 (Kr-h1). Injection of 20-hydroxyecdysone rescued the molting phenotype and HR3 expression in vvl knockdown nymphs. In adults, vvl RNAi inhibited egg laying and suppressed the expression of Kr-h1 and vitellogenin in the fat body. Application of JH III or methoprene restored oviposition in vvl knockdown adults, indicating that Vvl regulates JH biosynthesis during reproduction. Thus, Vvl functions as a critical regulator of hormone biosynthesis throughout all developmental stages of O. fasciatus. Our study demonstrates that Vvl is a critical transcription factor involved in JH and ecdysteroid biosynthesis in both hemimetabolous and holometabolous insects.